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A liquid coater which includes a mist feed tube 
(5) for feeding oil mist into an airtight container 
(2), an air hose (10) for feeding air into the 
airtight container (2) and a mist conveyor pipe 
(1 1) for conveying the oil mist pressurized by 
air inside the airtight container (2) to the outside 
of the container. Therefore, droplets and large 
mist p^icles can be trapped inside the 
container from the mist feed tube (5), and the 
mist can be conveyed at a high speed. The 
liquid coater has excellent applicability. The 
mist feed tube (5) has a double tube structure 




comprising an air tube (7) in which air flows, 

and an oil tube (6) which extends in the air tube FIG. 3 

(7) and in which the oil flows. The distal end of 
the oil tube (6) is positioned more inward than 
the distal end of the air tube (7), so that the oil 
mist can be fed by a simple construction. 
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(54) LIQUID COATER 

(57) A liquid coater which includes a mist feed tube 
(5) for feeding oil mist into an airtight container (2), an 
air hose (1 0) for feeding air into the airtight container (2) 
and a mist conveyor pipe (11) for conveying the oil mist 
pressurized by air inside the airtight container (2) to the 
outside of the container. Therefore, droplets and large 
mist particles can be trapped inside the container from 
the mist feed tube (5), and the mist can be conveyed at 
a high speed. TTie liquid coater has excellent applicabil- 



ity. The mist feed tube (5) has a double tube structure 
comprising an air tube (7) in which air flows, and an oil 
tube (6) which extends in the air tube (7) and in which 
the oil flows. The distal end of the oil tube (6) is posi- 
tioned more inward than the distal end of the air tube 
(7). so that the oil mist can be fed by a simple construc- 
tion. 
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Description 

FIELD OF THE INVENTION 

[0001 ] The present invention relates to a liquid coater s 
that applies liquid to target objects by delivering mists 
(liquid minute particles) in a container. Particularly, the 
present invention relates to a liquid coater that applies a 
cutting oil to a cutting edge of a machine tool such as a 
machining center, a grinding machine, or a lathe. io 

BACKGROUND OF THE INVENTION 

[0002] Conventionally, oil has been applied to target 
objects such as worl^ieces and tools In order to is 
improve machining accuracy and to extend tool life in 
machining. In a method of applying liquid oil directly 
toward target objects, an excessive amount of oil has 
been applied and it has taken time to remove extra oil, 
thus decreasing productivity. Furthermore, since the 20 
extra oil floats up around a coater. a countermeasure for 
preventing a working environment from getting worse 
has been necessary. 

[0003] When applying oil in a drop-state, machining 
can be conducted with a very small (minimum neces- ^ 
sary) amount of oil. thus not only improving machining 
accuracy and productivity, but also leading to the 
Improvement of a working environment and the simplifi- 
cation of a plant An example of coaters that can apply 
oil in a drop-state is proposed in Unexamined Japanese 30 
Utility Model Application Jikkai Hei 5-92596. 
[0004] However, in an oil feeder mentioned above, it 
has been necessary to provide a casing for an oil drop- 
ping part, a passage for a high-speed gas, a Venturi 
nozzle and the like In a mist generating section. In add!- 35 
tion. since an oil tank has been constructed individually, 
the configuration has been complicated. 

DISCLOSURE OF THE INVENTION 

40 

[0005] Object of the present invention is to provide a 
liquid coater excellent in fast-response that can gener- 
ate fine mists with a simple configuration by simplifying 
the configuration of a mist generating section and that 
can convey the mists at a high speed by providing a gas 45 
feed passage. The problems mentioned above can be 
solved by the present invention. 
[0006] In order to attain the object mentioned above, 
a first liquid coater of the present invention comprises: a 
mist feed nozzle for feeding mists into a container; a gas so 
feed passage for feeding gas into the container; and a 
mist conveying passage for conveying the mists pressu- 
rized by the gas inside the container to the outside of 
the container. 

[0007] According to the first liquid coater. droplets and ss 
large mist particles fed from the mist feed nozzle can be 
trapped inside the container and therefore only fine mist 
particles can be conveyed to the outside of the con- 



tainer. The fine mist particles do not adhere on the wall 
surface of the conveying passage easily Therefore, it is 
easy to convey the fine mist particles. In addition, the 
conveying speed at which the fine mist particles are 
conveyed can be accelerated by the gas fed from the 
gas feed passage. Consequently, the mist conveyance 
is excellent in fast-response and the mists can be con- 
veyed at a high speed. 

[0008] In the first liquid coater mentioned above, it is 
preferable that a discharge part with a narrowed tip is 
connected to the end of the mist conveying passage. 
When such a discharge part is connected, flow velocity 
increases at the discharge part, thus enlarging the par- 
ticle size of the fine mists and changing the fine mists 
into droplets. Consequently, these large mist particles 
and droplets can be applied to target objects and there- 
fore it is easy to make liquid adhere to the target objects. 
[0009] It is preferable that the mist feed nozzle has a 
double tube structure comprising a gas tube in which 
gas flows and a liquid tube in which liquid flows that 
extends inside the gas tube, and the end of the liquid 
tube is positioned inward compared to the end of the 
gas tube. According to such a liquid coater as men- 
tioned above, mists can be generated with a simple con- 
figuration. 

[0010] It is preferable that mists are generated at a 
space between the end of the liquid tube and the end of 
the gas tube by mixing a liquid discharged from the liq- 
uid tube and a gas f towing inside the gas tub& 
[QO1 1 ] It is preferable that a gas flow-regulating valve 
is connected to the gas feed passage. According to 
such a liquid coater as mentioned above, the mist con- 
veying speed can be regulated. 
[0012] It is farther preferable that liquid for generating 
mists is collected in the container and flows into a liquid 
pump connected to the container, and the liquid dis- 
charged from the liquid pump goes through the mist 
feed nozzle and is fed as mists into the container. 
According to such a liquid coater as mentioned above, 
the liquid can be circulated efficiently. 
[001 3] It is preferable that an opening part of the end 
of the mist conveying passage faces to the surface of 
the collected liquid. 

[0014] it is also preferable that the distance between 
the end of the mist conveying passage inside the con- 
tainer and the surface of the collected liquid can be reg- 
ulated. According to such a liquid coater as mentioned 
above, the size of mist particles flowing into the mist 
conveying passage can be regulated. 
[001 5] It is preferable that the liquid pump is integrated 
with the container at the bottom of the container. 
According to such a liquid coater as mentioned above, a 
small-size coater can be obtained. 
[001 6] Furthermore, it is preferable that the end of the 
mist feed nozzle is arranged so that mists are injected 
from the mist feed nozzle toward the inner-wall side face 
of the container. According to such a liquid coater as 
mentioned above, since the injected mists circulate 
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along the inner-wall side face, a centrifugal force is 
strongly applied to large mist particles and droplets 
injected together with the mists. Therefore, the mists 
and the droplets adhere to the inner-wall side face eas- 
ily, thus preventing the large mist particles and the drop- 
lets from flowing into the mist conveying passage. 
[001 7] It is preferable that the container is formed in a 
cylindrical shape. According to such a liquid coater as 
mentioned akx>ve. it is easy to circulate mists. 
[0018] It is preferable that the end of the mist convey- 
ing passage inside the container is provided almost at 
the center in the horizontal direction of the container. 
Since a mist conveying passage is arranged as men- 
tioned above, fine mist particles gathering at the center 
can be conveyed. 

[0019] It is further preferable that a partition in which 
a flow-through hole is formed is provided in the horizon- 
tal direction of the container, the container is divided into 
an upper part and a lower part by the partition, a liquid 
reservoir is provided below the partition, and the mist 
feed nozzle, the gas feed passage, and the mist convey- 
ing passage are provided above the partition. According 
to such a liquid coater as mentioned above, since the 
liquid surface is not disturbed in the liquid reservoir, 
mists with a stable mist-particle size can be conveyed. 
[0020] Moreover, it is preferable that a pipe is provided 
at a part of the partition in the vertical direction and the 
pipe enables the gas in the upper part and the lower 
part to be circulated. According to such a liquid coater 
as mentioned above, since oil can be dropped promptly 
at the time of refueling, the coater can be started 
quickly. 

[0021 ] A second liquid coater of the present invention 
generates mists from liquid in a container and dis- 
charges the mists to the outside of the container. The 
liquid coater comprises: a lower nozzle having a gas 
injection port in the liquid; an upper nozzle having a gas 
injection port in the upper part of the container; and a 
mist conveying passage provided in the upper part of 
the container, which conveys mists in the container to 
the outside of the container. Mists are generated by 
injecting gas from the gas injection port of the lower 
nozzle. 

[0022] According to the second liquid coater. mists 
can be generated with a simple configuration, and an 
oil-circulating pump is not required. Therefore, the 
coater itself can be simplified. Since the upper nozzle is 
provided, large mist particles and droplets are pre- 
vented from rising in the container and disturt)ances at 
the liquid surface can be reduced. Consequently, large 
mist particles and droplets can be prevented from flow- 
ing into the mist conveying passage. Furthermore, by 
injecting gas from the upper nozzle, the mist conveying 
speed can be increased more than that limited by the 
lower nozzle, thus regulating the mist conveying speed 
in a wide range. 

[0023] In the second liquid coater mentioned above, It 
Is preferable that a discharge part with a narrowed tip is 



connected to the end of the mist conveying passage. 
When such a discharge part is connected, flow velocity 
increases at the discharge part, thus enlarging the par- 
ticle size of fine mists and changing the fine mists into 

5 droplets. Consequently, these large mist particles and 
droplets can be applied to target objects and therefore it 
is easy to make liquid adhere to the target objects. 
[0024] It is preferable that the gas injection port of the 
upper nozzle and the gas injection port of the lower noz- 

10 zle are ananged so that gas is injected toward the inner- 
wall side face of the container from both the gas injec- 
tion ports. According to such a liquid coater as men- 
tioned above, since generated mists circulate along the 
inner-wall side face, a centrifugal force is strongly 

IS applied to large mist particles and droplets injected 
together with the mists. Therefore, the mists and the 
droplets adhere to the inner-wall side face easily, thus 
preventing the large mist particles and the droplets from 
flowing into the mist conveying passage. 

20 [0025] It is preferable that the container is formed in a 
cylindrical shape. According to such a liquid coater as 
mentioned above, it is easy to circulate mists. 
[0026] It is also preferable that the directions of the 
gas injection port of the upper nozzle and of the gas 

25 injection port of the lower nozzle are arranged so that 
circulating directions of the gas injected from the gas 
injection port of the upper nozzle and of the gas injected 
from the gas injection port of the lower nozzle are oppo- 
site to each other. According to such a liquid coater as 

30 mentioned above, since the circulating directions are 
opposite to each other, the circulation caused by the 
gas injected from the lower nozzle is partially canceled 
by the gas injected from the upper nozzle, or the circu- 
lation power is decreased. Therefore, large mist parti- 
es des and droplets distributed in the vicinity of the inner- 
wall side face can be prevented from rising within the 
container, and disturbance at the liquid surface can be 
reduced, thus reducing large mist particles and droplets 
flowing into the mist conveying passage. 

40 [0027] It is further preferable that a reticulated filter is 
provided in the horizontal direction inside the container 
and the container is divided into an upper part and a 
lower part by the filter. According to such a liquid coater 
as mentioned above, the filter is provided, thus reducing 

45 large mist particles and droplets generated by the gas 
injected from the lower nozzle flowing into the mist con- 
veying passage. 

[0028] It is preferable that a gas flow-regulating valve 
is connected to at least one of the upper and lower noz- 

50 zles. According to such a liquid coater as mentioned 
above, an amount of mists, a size of mist particles, and 
a mist conveying speed can be regulated. 
[0029] It is also preferable that the end of the mist con- 
veying passage inside the container is provided almost 

55 at the center in the horizontal direction of the container. 
Since a mist conveying passage is arranged as men- 
tioned above, fine nfiist particles gathering at the center 
can be conveyed. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0030] 

FIG. 1 is a schematic view showing an oil feeding s 

system in a liquid coater according to Examples 1 

and 2 of the present invention. 

FIG. 2 is a view showing an arrangement of a tube 

for oil mists in FIG. 1 and an oil pump. 

FIG. 3 is a cross-sectional view of a primary portion io 

of a liquid coater according to Example 1 of the 

present invention. 

FIG. 4 is a view showing another example of a tube 
for oil mists. 

FIG. 5 is a cross-sectional view of a primary portion is 
of a liquid coater according to Example 2 of the 
present invention. 

FIG. 6 is a perspective view of a liquid coater 
according to Example 3 of the present invention. 
FIG. 7 is a cross-sectional view in the vertical direc- 20 
tion of the liquid coater according to Example 3 of 
the present invention. 

FIG. 8A is a cross-sectional view tal<en on line l-l in 
FIG. 7 and FIG. 8B is a cross-sectional view taken 
on line 11-11 in FIG. 7. 2s 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0031] Examples of the present invention will be 
explained as follows. so 

Example 1 

[0032] In this example, a liquid coater according to the 
present invention is used as an oil feeder for a machine 3s 
tool. FIG. 1 shows a schematic oil feeding system in 
which oil fed from an oil pump Is supplied to a machine 
tool via the oil feeder. An arrow a. b, and c indicate an oil 
flowing direction, an air flowing direction, and a mist 
conveying direction, respectively. 40 
[0033] A mist feed tube 5 is formed of an air tube 7 
and an oil tube 6 extending inside the air tube 7. Oil fed 
from an oil pump 4 and air fed from an air source 8 are 
formed into mists by the mist feed tube 5 and the mists 
are fed to an airtight container 2. Air from the air source 4S 
8 is fed to the airtight container 2 through an air hose 10 
via an air flow-regulating valve 9. 
[0034] A mist-conveying pipe 1 2 is used for conveying 
mists in the airtight container 2 to tiie outside. For exam- 
ple, the mist-conveying pipe 1 2 can be attached to an oil so 
supply part S of tiie machine tool as shown in tiiis fig- 
ure. In tiie oil supply part S, tiie mist particles are 
changed to large mist particles or oil droplets and they 
are directed toward a cutting edge T. 
[0035] FIG. 2 shows the mist feed tube 5 and tiie oil ss 
pump 4 shown in FIG. 1 that are attached to each other. 
A pump part 41 of the oil pump 4 is provided for sucking 
up collected oil. One end of tiie oil \\jbe 6 Is connected 
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to tiie pump part 41 . One end of the air tube 7 is con- 
nected to the oil pump 4 by a mounting bracket 44. An 
air passage is inside the air tube 7 but outside the oil 
tube 6. This air passage is connected to an air passage 
43 at an opening part 43a and the air passage 43 Is 
connected with the air source 8. 
[0036] The mist feed tube 5 has a double structure 
formed of ttie air tube 7 and the oil tube 6 extending 
inskiethe air tube 7. 

[0037] This example wtll be explained further in detail 
with reference to FIG. 3 as follows. FIG. 3 shows a 
cross-sectional view of a primary portion of a liquid 
coater according to Example 1 . in an airtight container 
2. an oil mist feed port 2a, an air feed port 2b, and an oil 
mist outlet 2c are formed. A mist feed tube 5 is provkJed 
at the oil mist feed port 2a. The mist feed tube 5 is con- 
nected to tiie oil pump 4 and is arranged so that the end 
of the mist feed tube 5 is located inside the airtight con- 
tainer 2. 

[0038] In the end of the mist feed tube 5 inside the air- 
tight container 2. the end of the oil tube 6 is located 
inward compared to the end of the air tube 7 by a lengtii 
A. The lengtii A is preferably about 20-40mm. The 
space indicated by tiiis lengtii A forms a nozzle part 5a. 
[0039] At the nozzle part 5a, oil that flows from the oil 
pump 4 through the oil tube 6 in the direction shown by 
an arrow a and is discharged from the end of the oil tube 
6 and air flowing through tiie air tube 7 in the direction 
shown by an an-ow b are mixed to form oil mists and the 
oil mists are fed into the airtight container 2. 
[0040] An air hose 10 is provided to tiie air inlet 2b. 
One end of the air hose 10 is connected to the air 
source 8 (FIG. 1) via the airflow-regulating valve 9 (FIG. 
1), and the other end is located inskie the airtight con- 
tainer 2. The air hose 10 is provkJed with the air flow- 
regulating valve 9. Air flowing inside the air hose 10 in 
tiie direction shown by an arrow b is fed into the airtight 
container 2. 

[0041] In the airtight container 2. a mist-conveying 
pipe 11 is oriented in tiie vertical direction. The mist 
intake 11a that is tiie lower end of tiie mist-conveying 
pipe 11 faces to tiie liquid surface of collected oil. The 
mist intake 11a is spaced from the liquid surface by a 
distance B. 

[0042] A mist-conveying pipe 13 is connected to tiie 
upper end of the mist-conveying pipe 1 1 . This mist-con- 
veying pipe 13 is connected to a mist-conveying pipe 12 
at the oil mist outiet 2c. The mist conveying pipe 12 is 
piped toward an outskle oil supply-part S. 
[fNMS] It will be explained as follows how the coater 
operates while oil mists flow into the airtight container 2 
from the nozzle part 5a and are spouted to the outskJe 
of the coater. The oil mist particles fed from the nozzle 
part 5a have various sizes from small to large. Not only 
a mist-state oil but also a drop-state oil is fed. 
10044] Mists and oil droplets drop from the nozzle part 
5a due to gravity. Compared to tiie fall velocity due to 
gravity of large mist particles and oil droplets, tiie fall 
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velocity due to gravity of fine oil mists is slow and the 
fine oil mists stay longer inside the airtight container 2. 
The fine oil mists are defined as smoke-like mists capa- 
ble of drifting in the air. 

[0045] The inside of the airtight container 2 is pressu- 
rized by an air pressure from the nozzle part 5a and an 
air pressure from the air hose 10. Therefore, the fine oil 
mists that do not reach to the bottom of the airtight con- 
tainer 2 and that are remaining in the airtight container 
2 are susceptible to the pressurization and move in the 
direction shown by an arrow d. Then the fine oil mists 
flow through the mist intake 11a and are conveyed into 
the mist-conveying pipe 11. 

[0046] Large oil mist particles and oil droplets drop to 
the bottom of the airtight container 2 quickly and are not 
susceptible to the air pressure. Therefore, these large 
oil mist particles and oil droplets do not easily flow into 
the mist-conveying pipe 1 1 . 

[0047] The oil mists flow through the mist-conveying 
pipe 1 1 and are conveyed to the mist-conveying pipe 13 
and the mist-conveying pipe 12 sequentially The oil 
mists conveyed through each conveying pipe are fine oil 
mists as mentioned above and therefore can be con- 
veyed at a high speed and the oil mists do not adhere 
easily to the wall surfaces of the pipes. Consequently, 
the fine mists can go through the conveying pipes in a 
short time, even if there is a long distance to an object 
on which oil is supplied and the conveying pipes are 
long. 

[0048] After going through the outskJe mist-conveying 
pipe 12, the oil mists pass through the discharge part 
whose diameter is narrowed down, thus increasing the 
velocity. Therefore, the particle size of the oil mists is 
enlarged, or the oil mists are changed to oil droplets 
depending on how narrow the diameter of the discharge 
part is set. As mentioned above, the particle size of the 
oil mists is changed or the oil mists are changed into oil 
droplets. The reason is that when the line oil mists, i.e. 
the smoke-like oil mists that drift in the air are dis- 
charged without changing the particle size, most of the 
fine oil mist particles do not adhere to the object on 
which oil should be supplied. 
[0049] FIG. 3 shows an example in which the oil mists 
after flowing through as mentioned above are spouted 
from a tool14 having an outlet. The tool 14 is attached 
to, for example, a spindle (not shown in the figure) of a 
machining center connected to the mist-conveying pipe 
12. Since oil mists having an enlarged particle size or oil 
droplets are spouted from the end of the tool 14, they 
adhere to workpieces easily. Consequently, the work- 
pieces can be processed smoothly. 
[0050] The oil mists flowing into the spindle from the 
mist-conveying pipe 1 2 have a fine particle size as men- 
tioned above. Therefore, the oil mists are not suscepti- 
ble to the centrifugal force caused by the spindle that 
rotates at a high speed, thus preventing the spindle from 
being blocked. 

[0051 ] It is preferable that the pressure of the air flow- 



ing inside the air hose 10 is set to be the same as that 
of the air flowing inside the tube 5 for the oil mists. 
[0052] When the height B of the intake 1 1 a changes, 
the particle size of the oil mists that can be taken into 

5 the inside mist-conveying pipe 1 1 also changes. There- 
fore, by changing the inside mist-conveying pipe 1 1 to 
other pipes having various lengths, the height B of the 
intake 1 la can be adjusted, thus regulating the particle 
size of the oil mists taken in. 

10 [0053] At the bottom of the airtight container 2, oil that 
is collected in advance or that has dropped from the 
nozzle part 5a is collected. Depending on the amount of 
this collected oil, tiie flowing condition of the oil mists 
flowing out from the outside mist-conveying pipe 12 

75 changes. Therefore, the particle size of the oil mists 
also can be regulated by increasing the amount of the 
oil fed from the outside or by changing the size of the 
airtight container 2. 

[0054] Each mist-conveying pipe may be integrated to 
20 fom one pipe. Similarly, in this case, the height B of the 
intake 1 la can be changed by replacing the pipe. 
[0055] The outside mist-conveying pipe 12 is not lim- 
ited to one pipe. A plurality of pipes may be provided. In 
tiiis case, tiie intermediate oil mist outflow pipe 13 
25 should be branched Into a plurality of pipes. 

[0056] A mist feed tube 50 shown in FIG. 4 is different 
from an example shown in FIG. 2. An air tube 51 is 
forked and ports 50a and 50b are formed. An oil tube 52 
is inserted into the air tube 51 from the port 50a. Thus, 
30 the mist feed tube 50 has a double wall structure. The oil 
tube 52 is connected to an oil pump. The port 50b is 
connected to an air source. 

[0057] The oil feeder of the present example can be 
used in any machine tools when the oil feeder is con- 
35 nected to an oil tank in which oil is collected via an oil 
pump 

Example 2 

40 [q058] FIG. 5 shows a cross-sectional view of a pri- 
mary portion of an oil feeder according to Example 2 of 
the present invention. An airtight container 22 has a 
body that is formed in a cylindrical shape. An oil pump 
31 is connected to tine bottom of the airtight container 
45 22 by an'anging pipes. 

[0059] At an intermediate part of tiie airtight container 
22, a partition 23 is arranged in tiie horizontal direction. 
The airtight container 22 is divided into an upper part 
and a lower part by the partition 23. In the part below tiie 
50 partition 23, an oil chamber 24 in which oil is collected is 
formed. In the part above the partition 23, an oil mist 
chamber 25 in which oil mists circulate is formed. 
[0060] A mist feed port 22a. an air feed port 22b, and 
an oil feed port 30 are formed in the top panel of the oil 
55 mist chamber 25. In the oil mist inlet 22a, a mist feed 
tube 26 is aranged toward tiie oil mist chamber 25. In 
tiie air feed port 22b, an air hose 29 that is connected to 
an air source 8 directly via an air f bw-regulating valve 9 



45 
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is arranged. 

[0061] Further, an oil mist outlet 22c is formed at the 
center of the top panel of the oil mist chamber 25. in the 
oil mist outlet 22c, an oil mist-conveying pipe 32 is 
directed toward the oil mist chamber 25 in the vertical 
direction, and a mist-conveying pipe 33 that supplies oil 
mists to an outside tool 36 is provided. 
[0062] The mist feed tube 26 has a double structure in 
which an oil tube 27 is formed inside an air tube 28 like 
the mist feed tube 5 shown in FIG. 2. The tube 26 for oil 
mists is piped to the oil pump 31 . The opening part of an 
outlet 26a is directed toward the inner-wall side face of 
the oil mist chamber 25. The position of the outlet 26a is 
set so that injected oil mists can circulate along the 
inner-wall side iace. 

[0063] It is preferable that the end of the oil tube 27 is 
located inward compared to the outlet 26a by about 20- 
40mm. The space between the end of the oil tube 27 
and the outlet 26a is a nozzle part 26b. At the nozzle 
part 26b, oil that flows out from the oil tube 27 and air 
that flows out from the air tube 28 are mixed to form oil 
mists. These oil mists are injected into the oil mist 
chamber 25 from the outlet 26a. 
[0064] The oil pump 31 has the same shape and pipe 
arrangement as those in the oil pump 4 in Example 1. 
Oil collected inside the airtight container 22 is fed to the 
oil pump 31 . Therefore, the air hose 29 also is piped to 
the oil pump 31. The opening part of the outlet 29a of 
the air hose 29 is directed toward the inner-wall side 
face of the oil mist chaniber 25 as that of the outlet 26a. 
The position of the outiet 29a is set so that injected air 
can circulate along the inner-wall side face. 
[0065] A flow-through hole 23a is formed at the center 
of tie partition 23. Oil fed from an oil feed port 30 goes 
through the flow-through hole 23a and drops into tiie oil 
chamber 24. Further, since a pipe-like air passage 35 
goes through a part of the partition 23. air can flow 
between tiie oil chamber 24 and tiie oil mist chamber 
25. 

[0066] The principle in which oil and air are fed from 
the oil pump 31 to form oil mists and then the oil mists 
flow into the airtight container 22 is the same as that In 
Example 1 . Therefore, a detailed explanation is omitted. 
The oil pump 31 is connected to tiie bottom of the air- 
tight container 22, and tiie airtight container 22 and the 
oil pump 31 are integrated. TTierefbre, the oil feeder 21 
can be made small. 

[0067] Most oil sucked up by the oil pump 31 is 
injected into the oil mist chamber 25 in a mist state from 
the outlet 26a of the tube 26 for oil mists. It will be 
explained as follows how tiie oil feeder operates while 
oil mists are fed into the oil mist chamber 25 and are dis- 
charged to tine outside of tiie feeder. Oil mists injected 
from the outlet 26a circulate along the inner-wall side 
face of the oil mist chamber 25. Similarly, air injected 
from the outiet 29a of the air hose 29 also circulates 
along the inner-wall side face of tiie oil mist chamber 25. 
[0068] The oil mists fed from the outlet 26a have vari- 



ous partide sizes from small to large. Not only a mist- 
state oil but also a drop-state oil is fed. Most of the large 
oil mist particles and oil droplets drop due to gravity. A 
part of the oil mists circulating along tiie inner-wall side 

5 face adheres to the inner-wall side face due to the influ- 
ence of the centrifugal force caused by tiie circulation. 
According to tiie principle of tiie centrifugal force, tiie 
larger the particle size of oil mists is, the easier the oil 
mists adhere to the inner-wall side face. 

10 [0069] The inside of the oil mist chamber 25 is pres- 
surized by an air pressure from the nozzle part 26b and 
an air pressure from the air hose 29. Therefore, the oil 
mists circulating inside the oil mist chamber 25 are con- 
veyed into tiie inside oil-mist-conveying pipe 32. As 

IS mentioned above, large oil mist particles and oil drop- 
lets drop due to gravity or adhere to the inner-wall side 
face due to the influence of the centrifugal force. There- 
fore, most of the oil mists conveyed into the inside oil- 
mist-conveying pipe 32 are smoke-like fine oil mists 

20 capable of drifting in tiie air. 

[0070] As shown in FIG. 5, it is preferable that tiie 
inside oil-mist-conveying pipe 32 is ananged at tiie 
center of tiie airtight container 22. The reason is that 
large oil mist particles and oil droplets drop due to the 

25 gravity or adhere to the inner-wall side face due to ttie 
influence of tiie centrifugal force before, reaching to the 
center of tiie oil mist chamber 25 and tiierefore are pre- 
vented from reaching to the center. 
[0071] The operation after conveying oil mists into tiie 

30 oil mist-conveying pipe 32 is tiie same as in Example 1 . 
FIG. 5 shows an example in which the circulated oil 
mists are spouted out from a tool 36 provided with a dis- 
charge opening. The tool 36 is attached to, for example, 
a spindle (not shown in the figure) of a machining center 

35 connected to tiie mist-conveying pipe 1 2. Oil mists hav- 
ing an enlarged particle size or oil droplets are spouted 
out from tiie tip of the tool 36. Therefore, tiie oil mists or 
the oil droplets adhere to workpieces easily, and thus 
the workpieces can be processed smoothly 

40 [P072] Generally, the oil pump 31 does not operate 
continuously but operates Intermittentiy. Oil mists and 
air injected into the oil mist chamber 25 tend to disturb 
the surface of oil at the bottom of tiie oil mist chamber 
25. When the oil surface is disturbed, oil droplets are 

45 formed. The oil droplets flow into the mist-conveying 
pipe in some cases. 

[0073] In the present example, the oil chamber 24 and 
the oil mist chamber 25 are divided by the partition 23. 
Therefore, oil mists circulate mainly in the oil mist cham- 

50 ber 25. thus preventing the oil in the oil chamber 24 from 
being disturbed. Thus, stable oil mists can be supplied 
even at tiie time of starting the oil pump. 
[0074] Oil refueled from tiie oil feed port 30 passes tiie 
flow-through hole 23a in tiie partition 23 and is collected 

55 in tiie oil chamber 24. When the air pressure of tiie oil 
chamber 24 is applied to the flow-through hole 23a, tiie 
oil circulates slowly, ttius delaying the oil feed accord- 
ingly Such delay delays tiie start of the operation of tiie 
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oil feeder 21. 

[0075] Therefore, in the present example, the air pas- 
sage 35 through which the oil chamber 24 and the oil 
mist chamber 25 communicate is provided. Conse- 
quently, the air in the airtight oil chamber 24 can be cir- 
culated into the oil mist chamber 25 and therefore oil 
can be fed without delay at the time of refueling oil. thus 
quickening the start of the oil feeder 21 . 

gxaw/e 3 

[0076] Exanrple 3 of the present invention will be 
explained using the figures as follows. FIG. 6 shows a 
perspective view of an oil feeder according to the 
present example. A container 64 is formed of an upper 
flange 61, a lower flange 62, and a cylinder 63 located 
between the upper and the lower flanges. The upper 
flange 61 and the lower flange 62 are fixed reliably by 
thread fastening with a round-bar rod and the sealing 
between each flange and the cylinder 63 is ensured, 
which are omitted in the figure. 
[0077] The lower flange 62 is provided with a lower 
nozzle 65. The upper flange 61 is provided with an 
upper nozzle 66, a mist-conveying pipe 67, and a liquid 
injection port cap 68. Tubes 69, 70, and 71 are con- 
nected to the lower nozzle 65, the upper nozzle 66, and 
the mist-conveying pipe 67, respectively. A certain 
amount of oil 72 is filled into the container 64. The lower 
nozzle 65 is immersed in the oil 72. The container 64 is 
provided with a filter 73. By fitting the peripheral part of 
the filter 73 and the inner-wall side face of the container 
64, the container 64 is divided into an upper part and a 
lower part by the filter 73. 

[0078] The lower nozzle 65 injects gas that has 
passed inside the tube 69 in the direction shown by 
arrows e and g from a gas source (not shown in the fig- 
ure). Generally, air is used as the gas. The upper nozzle 
66 injects gas that has passed inside the tube 70 in the 
direction shown by arrows e and f . The amount of gas 
injected from each nozzle can be controlled by regulat- 
ing gas flow-regulating valves 74 and 75. 
[0079] The operation of this embodiment will be 
explained in detail using FIGS. 7 and 8. FIG. 7 shows a 
cross-sectional view of the liquid coater shown in FIG. 6 
in the vertical direction. When injecting gas into the oil 
72 from the lower nozzle 65, the oil 72 is splashed and 
entrained by this iryected gas and Is atomized and dif- 
fused from the liquid surface. Thus, the oil 72 is 
changed to mists. An internal pressure is applied inside 
the container 64 by the gas injected from the lower noz- 
zle 65. Therefore, the generated mists are eventually 
conveyed to the outside of the container through the 
mist-conveying pipe 67 and the tube 71. 
[0080] The flow of the injected gas and the mists will 
be explained using FIG. 8B. FIG. 8B is a aoss-sectional 
view taken on line II • II in FIG. 7. TTie gas injection port 
of the lower nozzle 65 is provided at an off-center posi- 
tion in the horizontal direction of the container 64. Fur- 



ther, the end of the gas injection port of the lower nozzle 
65 faces to the inner-wall side face so that the injected 
gas circulates along the inner-wall side face after collid- 
ing with the inner-wall side face. That is to say, the gas 

5 injected from the lower nozzle 65 collides with the inner- 
wall side face of the container 64 and then rises while 
circulating along the inner-wall side face in the rotation 
direction shown by an arrow i. 
[0081 ] At the part above the liquid surface in the con- 

10 tainer 64, the injected gas continues to rise together 
with generated mists while circulating along the inner- 
wall side face in the rotation direction shown by an 
arrow i as shown in FIG. 7. 

[0082] The particle sizes of the generated mists vary 
15 Oil droplets also are atomized and diffused from the liq- 
uid surface. Most of the mists and a part of the oil drop- 
lets rise while circulating as mentioned above. However, 
the filter 73 prevents mists having a larger particle size 
than a certain size and oil droplets from rising As the fil- 
20 ter 73, for example, a filter formed of metal wires in a 
braided form is used. It is preferable that the filter 73 has 
a smaller mesh size in order to separate mists having a 
large particle size. However, when the mesh size is too 
small, conversely, essentially necessary mists also are 
25 separated. Therefore, it is necessary to secure a larger 
mesh size than a certain size. 
[0083] Thus, large mist particles and oil droplets can 
not be separated completely, and a part of them further 
rises to the upper side of the filter 73. According to the 
30 result of a test conducted with gas injected from the 
upper nozzle 66 stopped, most of the large mist parti- 
cles and the oil droplets rise in an oil-drop state adher- 
ing to the inner-wall side face or rise while circulating in 
the vicinity of the inner-wail side face. Therefore, when 
35 providing the mist-conveying pipe 67 almost at the 
center in the horizontal direction of the container 64 as 
shown in FIG. 7. the large mist particles and the oil 
droplets can be prevented from flowing into the mist- 
conveying pipe 67. 
40 [0084] In order further to reduce the large mist parti- 
cles and the droplets flowing into tiie mist-conveying 
pipe 67, the upper nozzle 66 is provided. The movement 
of the gas injected from tiie upper nozzle 66 wilt be 
explained using FIG. 8A as follows. FIG. 8A is a cross- 
es sectional view taken on tine I - 1 in FIG. 7 (the filter 73 is 
omitted in the figure). 

[0085] The gas injection port of the upper nozzle 66 is 
provided at an off-center position in the container 64. 
Further, tiie end of tiie gas injection port of tiie upper 

50 nozzle 66 faces to the inner-wall side face so that 
injected gas circulates along tiie inner-wall side face 
after colliding witii the inner-wall side face. 
[P086] The upper nozzle 66 is inclined slightiy down- 
ward with respect to tiie horizontal direction (FIG. 7). By 

55 setting the position and angle of the upper nozzle 66 in 
such a manner, tiie flow of gas injected from the upper 
nozzle 66 collides witii tiie inner-wail side face of tiie 
container 64 and then descends while circulating along 
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the inner-wall side face in the rotation direction shown 
by an arrow j (in the opposite direction to the rotation 
direction shown by the arrow i) (FIG. 7). 
[0087] The circulating flow of the gas injected from the 
lower nozzle 65 in the rotation direction shown by the 
arrow i and the circulating flow from the upper nozzle 66 
in the direction shown by the arrow j that is opposite to 
the direction shown by the arrow i flow together inside 
the container 64. When referring to the inner-wall side 
face as an example, large mist particles and oil droplets 
adhering to the inner-wall side face that tend to rise are 
pushed back along the inner-wall side face or rise slowly 
due to the circulating f k>w of the gas injected from the 
upper nozzle 66 that tends to descend in the rotation 
direction shown by the arrow j. Thus, the large mist par- 
ticles and the oil droplets on the inner-wall side face or 
in the vicinity of the inner-wall side face can be pre- 
vented from flowing into the mist-conveying pipe 67. 
[0088] According to the set value of the injecting 
amount of each nozzle, the circulation caused by the 
gas injected from the lower nozzle 65 is partially can- 
celled or is slowed by the gas injected from the upper 
nozzle 66. Thus, the disturbance at the liquid surface by 
the lower nozzle 65 can be prevented and therefore the 
generation of large mist particles and oil droplets can be 
decreased. 

[0089] Due to the gas injected from both the upper 
and the lower nozzles, the circulation momentum itself 
is weakened. However, since gas is injected from both 
the upper and the lower nozzles, the internal pressure in 
the container 64 increases compared to the case where 
gas is injected only from the lower nozzle 65. Therefore, 
the rising momentum of mists increases conversely, and 
the mists in the container 64 flow into the mist-convey- 
ing pipe 67 with stronger nr)omentum. 
[0090] In other words, due to the gas injected from the 
upper nozzle 66. not only large mist particles and oil 
droplets are prevented from fbwing into the mist-con- 
veying pipe, but also the conveying speed can be accel- 
erated. When only increasing the amount of gas 
injected from the lower nozzle 65, the disturbance at the 
liquid surface becomes too big. Therefore, it is neces- 
sary to restrain the amount of gas injected from the 
lower nozzle 65 to a certain amount or less. However, 
the mist discharging velocity can be increased beyond 
the limitation of the lower nozzle 65 by injecting gas 
from the upper nozzle 66, Thus, the mist conveying 
speed can be regulated in a wide range. 
[0091 ] In this case, large mist particles and oil droplets 
included in mists generated tend to gather on the inner- 
wall side face or in the vicinity of the inner-wall side face, 
and fine mists tend to gather at the center as mentioned 
above. The large mist particles and the oil droplets on 
the inner-wall side face or in the vicinity of the inner-wall 
side ^ce are prevented from rising by gas injected from 
the upper nozzle 66. Therefore, when the mist-convey- 
ing pipe 67 is provided at the center in the horizontal 
direction of the container 64, the large mist particles and 



the oil droplets can be prevented from flowing into the 
mist-conveying pipe. 

[0092] In the present example, air is injected from the 
lower nozzle 65 and mists are generated directly from 

5 the oil present at the bottom of the container. Therefore, 
it is not necessary to circulate the oil. As a result, an oil 
circulating pump, pipes necessary for the punp, and the 
like are not required, thus sinpllfying the coater itself. 
[0093] When continuing the operation of this coater 

10 and discharging mists through the mist-conveying pipe 
67, the oil is consumed and the liquid level goes down. 
However, oil can be replenished by removing the liquid 
injection port cap 68. 

[0094] The flow of oil mists after being conveyed into 
15 the mist-conveying pipe 67 Is the same as in Examples 
1 and 2. The oil mists are conveyed to the mist-convey- 
ing pipe 71 through the mist-conveying pipe 67. 
[0095] The oil mists after passing through the mist- 
conveying pipe 71 pass through the discharge part 76 
20 whose diameter is narrowed down with respect to the 
mist-conveying pipe 71 . Oil mists having a enlarged par- 
ticle size or oil droplets are discharged from the dis- 
charge part 76. Therefore, the oil mists or the oil 
droplets adhere to workpieces easily and thus the work- 

29 pieces can be processed smoothly. 

[0096] In the present embodiment, oil is filled in the 
container 64. However, even if filling another liquid, for 
example, water, mists can be generated. 
[0097] In the present embodiment, the upper nozzle 

30 66 and the mist-conveying pipe 67 are provided in the 
top panel. However, it is not always necessary to pro- 
vide them in the top panel as long as they are provided 
in the upper part of the container. 

[0098] In the present embodiment, the lower nozzle 
35 65 is provided In the bottom of the container 64. How- 
ever, the lower nozzle 65 may be provided so as to 
extend from the upper part of the container as tong as 
the gas injection port of the lower nozzle 65 is in the liq- 
uid. 

40 [q099] In the present embodiment, one lower nozzle 
65 is provided. However, a plurality of lower nozzles 
may be provided. 

[01 00] In the present embodiment, the filter 73 is used 
inside the container 64. However, the container 64 can 
45 be used without a filter when the container 64 has a cer- 
tain height or more. This is because large mist particles 
and oil droplets drop due to the gravity before reaching 
the mist-conveying pipe 67. 

[0101] It is possible to regulate the mist amount, the 
so mist particle size, and the mist conveying speed by con- 
trolling the amount of injected gas by gas flow-regulat- 
ing valves 74 and 75. 

[01 02] Explanation will be made using a more detailed 
exanple as follows. In this example, a container had a 
55 cylindrical shape, an outer diameter of 1 20mm. an inner 
diameter of 100mm, and a height of 350mm. The 
amount of oil to be filled in the container 64 was an 
amount for filling the container 64 so that the oil level is 
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at a position of 30 mm from the bottom of the container 
64. In this case, the lower nozzle 65 was Immersed in 
the oil. A cutting oil was used as the oil. 
[0103] The diameter of each gas injection port of the 
lower nozzle 65 and the upper nozzle 66 was set to 

I. 7mm. The inner diameter of the end of the mist-con- 
veying pipe 67 inside the container 64 was set to about 

I I . 5mm (JIS gas pipe 1/4"). The port of the lower noz- 
zle 65 was set so as to be located at an off-center posi- 
tion shifted from the center of the bottom of the 
container 64 by 35mm. The port of the upper nozzle 66 
was set so as to be located at an off-center position 
shifted from the center of the top panel of the container 
64 by 35mm. The direction of the port of each nozzle 
was set so that the circulation directions of the gas dis- 
charged from the nozzles were opposite to each other. 
[01 04] The end of the tube 71 (a total length of 3m) for 
the mist-conveying pipe 67 was attached to a spindle of 
a machining center. A tool having two oil discharge 
openings was attached to the tip of this spindle. The 
diameter of each oil discharge opening was set to 1.0 
mm. The filter 73 was provided Inside the container 64 
and its mesh size was 1 SO^m. 

[0105] The upstream air feed pressure was set to 
5.5kgf/cm^. The discharge flow-volume of the lower 
nozzle 65 was set to 78NI7min and the discharge flow- 
volume of the upper nozzle 66 was set to 22NL/min. In 
this case, the pressure inside the container was 
4.3kgf/cm2. 

[01 06] Using a liquid coater that was set as mentioned 
above, generated mists were changed to oil droplets 
and were discharged from the oil discharge openings 
locating at the tip of the tool attached to the spindle. In 
this case, when the particle diameters of the mists are 
relatively small and almost uniform, the mists are not 
susceptible to the centrifugal force caused by the rota- 
tion of the spindle. Consequently, most of the mists do 
not remain in the spindle and are discharged. 
[0107] However, when mists having a large particle 
size that is a certain particle size or more or oil droplets 
are mixed in the mists, they adhere to the inner wall of 
the spindle by the centrifugal force caused by the rota- 
tion of the spindle. As a result, the mists remain inside 
the spindle and can not be discharged sufficiently 
[0108] In this example, even when changing the rotat- 
ing speed of the spindle within the range of 0 - 6000 
rpm, mists do not remain inside the spindle. The mists 
can be discharged after being changed to oil droplets 
within about 1 second from the operation start of the 
coater. The discharging condition was good. Therefore, 
according to the present example, it can be conceivable 
that the mists that have flown into the mist-conveying 
pipe 67 have a relatively small particle size and are 
almost uniform. 

INDUSTRIAL APPLICABILITY 

[0109] As mentioned above, the liquid coater of the 
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present invention can generate fine mists with a simple 
configuration by simplifying the structure of the mist 
generating part and can convey the mists at a high 
speed by providing a gas feed passage. Therefore, the 
5 liquid coater is excellent in fast-response. Thus, the liq- 
uid coater can be utilized as an oil feeder for feeding a 
cutting oil to a cutting edge of a machine tool such as a 
machining center, a grinding machine, or a lathe. 

10 Claims 

1 . A liquid coater, comprising: 

a mist feed nozzle for feeding mists into a con- 
75 tainer; 

a gas feed passage for feeding gas into the 
container: and 

a mist conveying passage for conveying mists 
pressurized by the gas inside the container to 
20 the outside of the container. 

2. TTie liquid coater according to claim 1 , 

wherein a discharge part with a narrowed tip is con- 
nected to an end of the mist conveying passage. 

25 

3. The liquid coater according to claim 1 , 

wherein the mist feed nozzle has a double tube 
structure comprising a gas tube in which gas flows 
and a liquid tube in which liquid flows that extends 
30 Inside the gas tube, and an end of the liquid tube is 
positioned inward compared to an end of the gas 
tube. 

4. The liquid coater according to claim 3, 

35 wherein mists are generated at a space between 
the end of the liquid tube and the end of the gas 
tube by mixing a liquid discharged from the liquid 
tube and a gas flowing inside the gas tube. 

40 5. The liquid coater according to claim 1 , 

wherein a gas flow-regulating valve is connected to 
the gas feed passage. 

6. The liquid coater according to claim 1 , 

45 wherein liquid for generating mists is collected in 
the container, the liquid flows into a liquid pump 
connected to the container, and the liquid dis- 
charged from the liquid pump goes through the mist 
feed nozzle and is fed as mists into the container. 

50 

7. The liquid coater according to claim 6, 

wherein an opening part of the end of the mist con- 
veying passage faces the surface of the collected 

liquid. 

55 

8. The liquid coater according to claim 7, 

wherein the distance between the end of the mist 
conveying passage inside the container and the 
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surface of the collected liquid can be adjusted. 

9. The liquid coater according to claim 6, 

wherein the liquid punfip is integrated with the con- 
tainer at the bottom of the container. 

10. The liquid coater according to claim 1 . 

wherein the end of the mist feed nozzle is arranged 
50 that mists are injected from the mist feed nozzle 
toward an inner-wall side face of the container. 

1 1 . The liquid coater according to claim 1 0. 
wherein the container is formed in a cylindrical 
shape. 

12. The liquid coater according to claim 1 , 

wherein the end of the mist conveying passage 
inside the container is provided almost at the center 
in the horizontal direction of the container. 

13. The liquid coater according to claim 1 , 

wherein a partition in which a flow-through hole is 
formed Is provided in the horizontal direction of the 
container, the container Is divided into an upper 
part and a lower part by the partition, a liquid reser- 
voir is provided below the partition, and the mist 
feed nozzle, the gas feed passage, and the mist 
conveying passage are provided above the parti- 
tion. 

14. The liquid coater according to claim 13, 
wherein a pipe is provided at a part of the partition 
in the vertical direction and the pipe enables gas in 
the upper part and the lower part to be circulated. 

15. A liquid coater, generating mists from liquid in a 
container and discharging the mists to the outside 
of the container, wherein the liquid coater com- 
prises: 



a lower nozzle having a gas injection port in the 
liquid; 

an upper nozzle having a gas injection port in 

the upper part of the container; and 

a mist conveying passage provided in the 

upper part of the container, the mist conveying 

passage conveying mists In the container to the 

outside of the container, 

and the mists are generated by injecting gas 

from the gas injection port of the lower nozzle. 

16. The liquid coater according to claim 15, 
wherein a discharge part with a narrowed tip is con- 
nected to an end of the mist conveying passage. 

17. The liquid coater according to claim 15, 
wherein the gas injection port of the upper nozzle 



and the gas injection port of the lower nozzle are 
arranged so that gas is injected toward an inner- 
wall side face of the container from both the gas 
injection ports. 

5 

18. The liquid coater according to claim 17, 

wherein the container is formed in a cylindrical 
shape. 

10 1 9. The liquid coater according to claim 1 7. 

wherein directions of the gas injection port of the 
upper nozzle and of the gas injection port of the 
lower nozzle are arranged so that circulating direc- 
tions of the gas injected from the gas injection port 

75 of the upper nozzle and of the gas injected from the 
gas injection port of the lower nozzle are opposite 
to each other. 

20. The liquid coater according to claim 15, 
20 wherein a reticulated filter is provided in the hori- 
zontal direction inside the container and the con- 
tainer is divided into an upper part and a lower part 
by the filter. 

25 21. The liquid coater according to claim 15, 

wherein a gas flow-regulating valve is connected to 
at least one of the upper and lower nozzles. 

22. The liquid coater according to claim 15, 
30 wherein the end of the mist conveying passage 
inside the container is provided almost at the center 
in the horizontal direction of the container. 

Amended claims 

35 

1. (Amended) A liquid coater. comprising: 

a mist feed nozzle for feeding mists into a con- 
tainer; 

40 a gas feed passage for feeding gas into the 

container; and 

a mist conveying passage for conveying mists 
pressurized by the gas inside the container to 
the outside of the container, 

45 wherein liquid for generating mists is collected 

in the container, the liquid flows into a liquid 
pump connected to the container, and the liquid 
discharged from the liquid pump goes through 
the mist feed nozzle and is fed as mists into the 

so container. 

2. The liquid coater according to daim 1 , 
wherein a discharge part with a nan-owed tip is con- 
nected to an end of the mist conveying passage. 

55 

3. The liquid coater according to daim 1 , 
wherein the mist feed nozzle has a double tube 
structure comprising a gas tube in which gas flows 
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and a liquid tube in which liquid flews that extends 
inside the gas tube, and an end of the liquid tube is 
positioned inward compared to an end of the gas 
tube. 

5 

4. The liquid coater according to claim 3, 
wherein mists are generated at a space between 
the end of the liquid tube and the end of the gas 
tube by mixing a liquid discharged from the liquid 
tube and a gas flowing inside the gas tube. io 

5. The liquid coater according to claim 1 . 
wherein a gas flow-regulating valve is connected to 
the gas feed passage. 

IS 

6. (Cancelled) 

7. (Amended) The liquid coater according to claim 
1, wherein an opening part of the end of the mist 
conveying passage faces the surface of the col- 20 
lected liquid. 

8. The liquid coater according to claim 7. 
wherein the distance between the end of the mist 
conveying passage inside the container and the 25 
surface of the collected liquid can be adjusted. 

9. (Amended) The liquid coater according to claim 
1. 

wherein the liquid pump is Integrated with the con- 30 
tainer at the bottom of the container. 

1 0. The liquid coater according to claim 1 . 
wherein the end of the mist feed nozzle is arranged 

so that mists are injected from the mist feed nozzle 3s 
toward an inner-wall side iacQ of the container. 

1 1 . The liquid coater according to claim 10, 
wherein the container is formed in a cylindrical 
shape. <o 

12. The liquid coater according to claim 1, 
wherein the end of the mist conveying passage 
inside the container is provided almost at the center 

in the horizontal direction of the container. 45 

13. The liquid coater according to claim 1 , 
wherein a partition in which a flow-through hole is 
formed is provided in the horizontal direction of the 
container, the container is divided into an i43per so 
part and a lower part by the partition, a liquid reser- 
voir Is provided below tiie partition, and the mist 
feed nozzle, the gas feed passage, and the mist 
conveying passage are provided above tiie parti- 
tion. 55 

14. The liquid coater according to claim 13, 
wherein a pipe Is provided at a part of the partition 



in the vertical direction and the pipe enables gas in 
the upper part and the lower part to be circulated. 

15. A liquid coater, generating mists from liquid in a 
container and discharging the mists to the outside 
of the container, 

wherein the liquid coater comprises: 

a lower nozzle having a gas injection port in the 
liquid; 

an upper nozzle having a gas injection port in 

the upper part of tiie container; and 

a mist conveying passage provided in tiie 

upper part of the container, the mist conveying 

passage conveying mists in the container to tiie 

outside of the container. 

and tiie mists are generated by injecting gas 

from the gas injection port of the lower nozzle. 

16. The liquid coater according to claim 15, 
wherein a discharge part witii a narrowed tip is con- 
nected to an end of the mist conveying passage. 

17. The liquid coater according to claim 15, 
wherein tiie gas injection port of the upper nozzle 
and the gas injection port of the lower nozzle are 
arranged so tiiat gas is injected toward an inner- 
wall side face of the container from both the gas 
injection ports. 

18. The liquid coater according to claim 17, 
wherein the container is formed in a cylindrical 
shape. 

19. The liquid coater according to claim 1 7. 
wherein directions of the gas Injection port of tiie 
upper nozzle and of the gas injection port of the 
lower nozzle are arranged so that circulating direc- 
tions of the gas injected from the gas injection port 
of the upper nozzle and of the gas injected from the 
gas injection port of tiie lower nozzle are opposite 
to each otiier. 

20. The liquid coater according to claim 15, 
wherein a reticulated filter Is provided In the hori- 
zontal direction inside the container and the con- 
tainer is divided into an upper part and a lower part 
by the filter. 

21 . The liquid coater according to claim 1 5, 
wherein a gas flow-regulating valve is connected to 
at least one of the upper and lower nozzles. 

22. The liquid coater according to claim 15, 
wherein tiie end of the mist conveying passage 
inside the container is provided almost at tiie center 
in the horizontal direction of the container. 
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Statement under Art 19.1 PCT 

Claim 6 originally filed is canceled and Is combined 
with claim 1 originally filed. As a result the first liquid 
coater of the present invention Is limited to a liquid s 
coater in which liquid for generating mists is collected in 
a container, the liquid flows into a liquid pump con- 
nected to the container, and the liquid discharged from 
the liquid pump goes through the mist feed nozzle and 
is fed as mists into the container io 

In the reference (Tokkai Hei 6-58491), there is nei- 
ther description nor suggestion of a configuration using 
a liquid pump as mentioned above. 

According to the present invention, only fine mists 
can be conveyed to the outside of a container, which is is 
excellent in fast-response, and liquid in the container 
can be efficiently circulated and used by using the liquid 
pump. 
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FIG . 3 
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FIG . 4 
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